Acid-induced lung injury: role of nuclear factor-kappaB.
Aspiration of acidic gastric contents leads to acute lung injury and is still one of the most common clinical events associated with acute lung injury. This study was performed to assess acid-induced lung inflammation in vitro and in vivo with respect to the time pattern of activated transcription factor nuclear factor-kappaB (NF-kappaB) and proinflammatory molecules. L2 cells (alveolar epithelial cells) were exposed for various periods to a medium with a pH of 6. In the in vivo model, 1 ml/kg of 0.1 n acidic solution was instilled into the lungs of rats. NF-kappaB binding activity and expression pattern of inflammatory mediators were determined. Blocking studies were performed with the NF-kappaB inhibitor pyrrolidine dithiocarbamate. In vitro NF-kappaB binding activity showed a biphasic expression pattern with a first peak at 1 h and a second one at 6-8 h. In acid-injured rat lungs, NF-kappaB binding activity was confirmed in a biphasic manner with a first increase at 0.5-2 h (608 +/- 93% and 500 +/- 15%, respectively, P < 0.05) and a second peak at 8 h (697 +/- 35% increase, P < 0.005). Whole lung mRNA for macrophage inflammatory protein-1beta and macrophage inflammatory protein-2 showed a similar expression pattern, which could explain the biphasic neutrophil recruitment. Intratracheal pyrrolidine dithiocarbamate attenuated lung injury as evidenced by a reduction of neutrophil accumulation and expression of inflammatory mediators. These data suggest that NF-kappaB binding activity plays a key role in molecular and cellular events in acid-induced lung injury.